Lifetime imaging of FRET between red fluorescent proteins.
Numerous processes in cells can be traced by using fluorescence resonance energy transfer (FRET) between two fluorescent proteins. The novel FRET pair including the red fluorescent protein TagRFP and kindling fluorescent protein KFP for sensing caspase-3 activity is developed. The lifetime mode of FRET measurements with a nonfluorescent protein KFP as an acceptor is used to minimize crosstalk due to its direct excitation. The red fluorescence is characterized by a better penetrability through the tissues and minimizes the cell autofluorescence signal. The effective transfection and expression of the FRET sensor in eukaryotic cells is shown by FLIM. The induction of apoptosis by camptothecine increases the fluorescence lifetime, which means effective cleavage of the FRET sensor by caspase-3. The instruments for detecting whole-body fluorescent lifetime imaging are described. Experiments on animals show distinct fluorescence lifetimes for the red fluorescent proteins possessing similar spectral properties.